In this paper, we define fuzzy bi-hyperideal subsets and fuzzy bihyperfilter in semihypergroups and characterize semihypergroups in terms of fuzzy bi-hyperideal and fuzzy bi-hyperfilters.
Introduction
Hyperstructures represent a natural extension of classical algebraic struc-tures and they were introduced by the French mathematician F. Marty [3] . Algebraic hyperstructures are a suitable generalization of classical algebraic structures. In a classical algebraic structure, the composition of two elements is an element, while in an algebraic hyperstructure, the composition of two elements is a set. In this paper, we define fuzzy bi-hyperideal subsets and fuzzy bi-hyperfilter in semihypergroups and characterize semihypergroups in terms of fuzzy bihyperideal subsets and fuzzy bi-hyperfilter.
Definition 2.2 A hyperstructure is called the pair (H, •), where • is a hyperoperation on the set H.

Definition 2.3 A hyperstructure (H, •) is called a semihypergroup if for all
which means that
If x ∈ H and A, B are nonempty subsets of H, then
Definition 2.4 A nonempty subset A of a semihypergroup H is called a subsemihypergroup of H if
If A is a right and a left hyperideal of H, then it is called an hyperideal of H. 
Definition 2.7 Let
H be a semihypergroup. ∅ = B ⊆ H, B is called a bi-hyperideal of H if x ∈ B, y ∈ H implies x • y • x ⊆ B. Definition 2.8 Let H be a semihypergroup. ∅ = F ⊆ H, F is called a bi-hyperfilter of H if x, y ∈ H, x • y • x ⊆ F implies x ∈ F . Definition 2.9 Let H be a semihypergroup. ∅ = B ⊆ H, B is called a prime subset of H if x, y ∈ H, x • y ⊆ B implies x ∈ B or y ∈ F . Let Bf A : H → [0, 1] | x → f A (x) := 1 if x ∈ A, 0 if x / ∈ A.
Definition 2.10 Let H be a semihypergroup. A fuzzy subset f of H is called a fuzzy subsemihypergroup of H if
inf z∈x•y {f (z)} ≥ min{f (x), f(y)} for all x, y ∈ H.
Definition 2.11 Let H be a semihypergroup. A fuzzy subset f of H is called a fuzzy left (resp. right) hyperideal of H if
for all x, y ∈ H.
Definition 2.12 Let H be a semihypergroup. A fuzzy subset f of H is called a fuzzy hyperideal of H if
inf z∈x•y {f (z)} ≥ max{f (x), f(y)} for all x, y ∈ H.
Definition 2.13 Let H be a semihypergroup. A fuzzy subset f of H is called a fuzzy bi-hyperfilter of
H if (1) inf z∈x•y {f (z)} ≥ min{f (x), f(y)} (2) inf z∈x•y•x {f (z)} ≤ f (x) for all x, y ∈ H.
Definition 2.14 Let H be a semihypergroup. A fuzzy subset f of H is called a fuzzy bi-hyperideal of H if
Definition 2.15 Let H be a semihypergroup. A fuzzy subset f of H is called a prime fuzzy subset of H if
If f is a fuzzy left hyperideal of H, then f is called a prime fuzzy left hyperideal of H if f is a prime fuzzy subset of H.
Let f be a fuzzy subset of H. Then for any t ∈ [0, 1] the set
is called a level subset of H. 
Definition 2.16 Let H be a semihypergroup and f a fuzzy subset of H. Then the function defined by
f c : H → [0, 1] | x → f c (x) = 1 − f (x),(1) inf z∈x•y•x {f (z)} ≤ f (x) for all x, y ∈ H. (2) sup z∈x•y•x {f c (z)} ≥ f c (x) for all x, y ∈ H. Proof. (1)⇒(2): Suppose that inf z∈x•y•x {f (z)} ≤ f (x) for all x, y ∈ H. Then 1 − inf z∈x•y•x {f (z)} ≥ 1 − f (x). It follows that sup z∈x•y•x {1 − f (z)} ≥ 1 − f (x), and then sup z∈x•y•x {f c (z)} ≥ f c (x). (2)⇒(1): Suppose that sup z∈x•y•x {f c (z)} ≥ f c (x) for all x, y ∈ H. Then sup z∈x•y•x {1−f (z)} ≥ 1−f (x). It follows that 1−inf z∈x•y•x {f (z)} ≥ 1−f (x), and then −inf z∈x•y•x {f (z)} ≥ −f (x). Thus inf z∈x•y•x {f (z)} ≤ f (x).
Lemma 2.18
Let H be a semihypergroup and f a fuzzy subset of H. Then the following are equivalent:
Main Results
Theorem 3.1 Let H be a semihypergroup and B a nonempty subset of H. Then B is a bi-hyperideal subset of H if and only if the characteristic function f B of B is a fuzzy bi-hyperideal subset of H.
Proof.
(⇒): Suppose that B is a bi-hyperideal subset of H and f B the characteristic function of B.
Theorem 3.2 Let H be a semihypergroup and F a nonempty subset of H. Then F is a bi-hyperfilter of H if and only if the characteristic function f F of H is a fuzzy bi-hyperfilter subset of H.
Proof.
(⇒): Suppose that F is a hyperfilter of H and
(⇐): Assume that f F is a fuzzy bi-hyperfilter of H and F a nonempty sub- 
(⇒): Assume that f is a fuzzy left hyperideal of H and (∀t
is a left hyperideal of H and f a fuzzy subset of H. Let x, y ∈ H be such that z ∈ x • y and let f (y) = t for any t ∈ [0, 1]. Then we have y ∈ f t . Since 
Suppose that f is a prime fuzzy left hyperideal of H. Then f is a fuzzy left hyperideal of H. By Theorem 3.3, (∀t
Since f is a prime fuzzy left hyperideal of H, we have inf z∈x•y {f (z)} ≤ max{f (x), f(y)}.
Thus, max{f (x), f(y)} ≥ t, which implies that f (x) ≥ t or f (y) ≥ t, that is, x ∈ f t or y ∈ f t . Thus f t is a prime left hyperideal.
Conversely, assume that f t ( = ∅) is a prime left hyperideal of H for any t ∈ [0, 1]. Then f t is a left hyperideal of H, and by Theorem 3.3, f is a fuzzy left hyperideal of H. Let x, y ∈ H be such that f (z) = t where z ∈ x • y which implies that inf z∈x•y {f (z)} = t. Since f t ( = ∅) is a prime left hyperideal of H and x • y ⊆ f t , we have x ∈ f t or y ∈ f t , which implies that f (x) ≥ t or f (y) ≥ t. Then max{f (x), f(y)} ≥ t = f (z). Thus
Therefore f is a prime fuzzy left hyperideal.
